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(57) Abstract 

PURPOSE: To provide a focused ion beam apparatus, for 
producing a cross-section sample for a transmission 
electron microscope and a method for producing, the 
sample Wherein a thickness of a worked surface of the 
sample for the transmission electron microscope can be 
quantitatively monitored to automatically delect a work 
finishing point with an optimum sample thickness and 
further uniformity in thickness of a part being worked 
can be easily determined. 

CONSTITUTION: A focused ion beam apparatus 
comprises a working chamber 60 with a cross-section 
sample 41 for a transmission electron microscope placed, 
an ion gun 10 for emitting an ion beam 1 1 to the sample 
41 placed in the working chamber 60, an electron gun 20 
for emitting an electron beam 21 to a worked part of the 
sample 41 at an angle of approximately 90° with respect 
to the bn beam 11 emitted from the ion gun 10, a 
transmission electron detector 30 placed oppositely to 
the electron gun 20 for receiving the electron beam 
which has transmitted through the sample 41 to detect a 
current amount of the electron beam which has 
transmitted, and a low voltage electrode 50 placed in 



the vicinity of a position for fixing the sample 41 to 
surround the sample 41 for absorbing secondary 
electrons 12 generated by the ion beam 11 and the 
electron beam 21. 
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!S6 0i t »DI^6 OtcEKStlfcl&H lfc-f*> 
tf-Al ltlM*** 10 £. -f*>itl0*> 

6^«§nS-f *>tf-A 1 1 K3tt/Tft9 0S©ftS 
l©ft]lSIWCS*e-A2 lSrJSftffSg?- 
&2 0i. !W«t2 0«:«iaii>rB«*i*»-3Ktt4 

m.WLm*ftmz>mmn*m%3 o <t. tveittK i 

*H3&r4fi«©ifi«K:W*4 1 £Bi?<fc 5CCi2a§ 

n> 1 rd^t^-a 2 Kctoi 




1 

S^8fr62£l*$*x*^tf>e-Ate*tor6 0g~9 
o s.m.<Dmvm Mimm+mdkmm&iffitmomx 

n^ss&m-r ■stamps i zmm asiam* rwh 
[ m$g 2 ] «ffiaiM^aiiKiifflKiiim«ei£-r 

J:9*teOfc2^**««*&«*S*JWrr*«l 

>t-A||g 0 

iSi. ^ J: oT»cBS«W&*<-ra 

jSj&i-*m^-A©ms^S:teHj-fsxg£. frfata 
tU 0 fc^zfc*«: Wrs * *nEIW©J^«*iriB*?- e - 
A(c J: ») j£$Lr Jni«©»3©*jHt*fMB"r 418 

[j&#>S4] SiYHMkttK££KBHS*!£«& 

ftbtcmfomfcm^zmmimvmxm 

[000 1 ] 

[jggLh©*OT#i?] *»Wtt» aa«flWMMaHlrii 

[0002] 

[g£*©8tffj] «& LS I^X-faOSMUft^LS I 

tfl3HWMb«m». ls if^-fxttttiflB&rsa* 

*©y-FIMIkll«:»*ninJ»©fflillfe»fflS*i. C 
5 0 fe*IW«a©IMIIMi«:B3 >v»n mOTgg© 

m>^»»«a*siW£3*vti,»«. *fc. lsi^< 

^*©8&i|fflh7>i'**©y--*©MH£ft , 3 > 
*A«l*iBcT*Sftfc«©ffflii. LSl©ttffi|6j± 
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2 

(TEM) 

[ 0 0 0 3 ] ffiM-HMkMK. 0. 2nmSI*£(,>5 

«^)»t6ll^iiiii^a©*-C4>ftii«i,^H^ti6?:W 

Ltfeo. fifMbstifcLs 1 MMMBMrtMi 
S*ffi-c**"l-©*Rr**. asfc. tsa^K«ni» 

aB^wffi-cBsawsr* 4© 4>^t^iaa^/cw-c 

A ZUTi-vJlf- (EPMA) mtom-Sit-C I nm 

«s©ara^trc© jasfl*r*ranBr * 0 . ffe©##? 

3Sffi©<fC«fcffilB»l»tt©*t>*-S?*« : F»*»*f 
&(AES) ±fl»0TM/2 0«K©fflBKMI?tt* 
*0Tfc9. SS*Wb©itt?LS If^^»Dt 
^TWfflftllWr^ffifcffillttw Shrift. 
[0004] 3il«^Mftlltc J:*«KIHf CCK. 1*14 
?r«j§Lfcm^©SiJ^*5ffl^6n5„ C©fc*. 9 

«fb*v&E-c*»>. «Kisa«iJi9*»n-rsfc«!>©* 

«»«a^*tT9Kt*Kfi* 1 0 0 n mfcTFSfiS-Ci* 
SHb-TSiiW****. 

[0 00 5 ] -««:. L S 1 ©9il«J4Mkttffll#M: 
OKftKMtcKfteHK Ofcf*«c. -f*>tr-A-c&** 
©w«fb*>fft>nT(.»**«. ctittEi»«H«:»jaEsn 

fcia^>, [Bj-ffj^^oiistiSLs 1 ^$->©ff 

*©J«f*^£0fcit£r*9. StifflfbStl/cLS I 

^K*4f&*C« 1 y mfclT©ttW»BrrM$3EfflBf%W 
Wbf*!fcB#*S. CtlKB. «KftftK8FBd:-r4- 

>tr-Ajnxt , «*f)t>*5^'5jffir*o > »-5*©B»4Jn 
[0 006] fcTF. LSIf» :/©*ja«R*©i«et* 

t>ria4 a -Ei4 g *ffli,>rsiwrs. 

[0 0 0 7 3 (l-l)WIW*A0LfcU--!rv-*/ 

-*4l>tt«m-r*>tf-AiSg^K:J:iJ. 04afCjj* 

2EiafcftHW(C«fc«3v-*>^4 3*tT5. ^ 
Sa'J^4 2*lv— + >i/4 3©fclsE>©U— "If— 
> tr - AIWO^W^M ©JH»Bi^ft%3W ft 
t,>J; -5{C. v-+>^tt!|tSa/J , 'SI54 2*^2 0nmg 
UHJl±li*a*:ffiB«:tf9i:«fcl». v-*> */•©**§*> 
{coc>r«. ^©Jnix-c©{4gSiig©*-cB^:t t> 
«£'Ja>5ffi. v-+>y©^©^^^*«i^s£> 

a»«Ai>4*ji&ti*. mmxicmim®.m<m& 



3 

CCflniTftSSMSH 2 A^MCC 4 0 u mt(±gittfc{i 
g&t*£i* 1 0 umm&<D-?-*>>fzm\-ri>tJ: 

<.\ 

[ooo8] ( 1 - 2 ) mmumotctb&m 1 <mm 

[000 9] (1-3) -?-*rl>>f*£2;K.bX> 
HiLTB. 04b. 4 ctcfjkt &MM?mi 10 

^c©Wtfci»*iroafrc*s;fc«>. ttwretcasgfiitt 
»*T*»fa-j-a«!ea/jx»4 2**«anotti>«H. 

Bl 0 0-2 0 0ymiti-C»<^»f-r-&. 
[0 0 10] (1-4) K84 l©MS*fcl»WT£# 
S-rSWfffii¥tf&— ■oCD^JBrffi*. 04 d. 4e(C^n 
TASK. 5fe?&M7 0tlHieweS7 1 &tcj:9ttK 
ffigt*. C©Pg. v-*>y*##{cL-CHWffi3Wi 20 
S/»*f**B**ttjaR/MM 2K»t,T lOymg 
RCDB«Kft**-eWMW-*. 8*44 l©-ffljffli*t|6] 
■T4ttflJli*1*5e«/Mi54 2*>6 7 0 f/mgg©&lStK: 

*44 l©itsB8 0/zmfIgK:&S. ftfc. CC*-C©fF 

«». ammmxBLti&iis^i 5 Mmgg©sFgfa 

4fflt>*. 85EaM»4 2 tcj&OtWK 1 ©HflJffiT* 
SffgffiB. C©gMS-C»ClB*»l»l *tm«T©WJStt 

[0011] ( 1 - 5 ) 5$f44 14. 04 f tc^-fj: *> 30 
CC. ^ffi/jNg|J4 2 *>6&l>5«ft4 1 ©flMPJffi-C&Sg 

3±fcffl£U HKWBf s ***7 2tC<fcgWR/#*r 
Bfa^**Ccf^>^y^>y--iFe-r*. ^-f 
^^i'^yMIli, *-T5~l 0/im©fltt 
*fflt»r»*f/«?»aaM»ifi©J»S*'2 0~3 Omn 

toSSS-Cifgf ^ft#>6. 1 MmJSTF©§F^&£ 

ffli >r #*t /n^#asp©^ffitt±if ttf 5 . 

[0012] ( 1 - 6 ) 1**44 1 ©#&f/tlg#gSIS£ 
<frMc. 04gK7Kf ajM^HMRMffl^vV 40 
»8 OCCiAS. 

[0013] (i-7) -f*>s y^j^aucioiiffi 

<fc 9 lO^b. 500nmfclT©WS4fc-5. 
[0 0 14] (1-8) aifim^giStgiKJ: 98*44 1 
©S^ff^f^. 

[0 0 151*81. ^¥2- 1 32 34 5-9&tt&tf 
#^¥5 - 1 8 0 7 3 9-94i«KIB^3h-Ct»**«-f 
* > f - AggCCfc £»ttTOffiaVSIW©ftIX#& 

(C-3l,>T05 a-I5 g^ffll^flft^TS. 
[0 0 16] (2-1) MS© (1-1) . (1-3) 50 
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4 

*4icv-+>y?rtf 5 i*KSB44 1 ©WK«f 5. 
«K|&CTEfcKH©l«/a*T#a««*. 0 5 d K 
^TJ:5K:. y-f J/>y"r!/>©aBtia6^«33 6 IK 
J:9«<IHI«. 

[00 17] (2-2) SBR-f*>ir-A8»CJ:9« 

»/**r«a©i«s«Mv»4 2 *> t- - a 

1 14. 05 e. 5 f &C7nfJ:5JC. Kf4^ffi*(fij«i: 0 
JH»*S. C©gg. lUfi-rt^e-A 1 IB. . 05 g 

jcwi-j^k. w/flw»aiKiiiA¥ffa-a«rs- 

4ft7Effl5«*8 1. 8 2(C5X*j££U C©1Wi*X 

Hifc-f> b'- A&f?43§ iMJR L, ft* 6 5 X » 
*»*K«S/»*f«aKffiKiE#W. 05 f (C^Tcfc 

5tc. Kffiflnx^tf^o c©jrax4Si^/^«f^a©^ 

3E8Mv»4 2 ©jfM* 6ff 5 C t "CC ©tft'MPDitgMb 

[00 18] fcfc. M-ft>t-il IB. 06 
(c) KSWiSK:. a»PMI»-C*»). Kfl*fflOC*ft, 

■csfitctr-AiMfrai. SHtKffitfft 6tiai». J: 

or. 06 (c) JOiVf <fc5K. Kft4 1 4§f5£ftS6» 

awirorcsMriif*ff*. t©ftae«jt«-f*>f 
-Agg^rax&#K<fco-c#i&sfc«>. *fr(c^ui 

LtfrSsB***'!. -»«Ktt3~5ttatt©ai4-C 
a£DWf*>hTl>6. *fc. £ffi©inX©IKCtt. Ktt 

2*^>i«'2*ifli!W 1 jixsamkatctc 

t - Aggr ««grt &cr w&mmtc <fc a 2 
aoik^mki. ^©ftsias^aatf^o 

[0019] ( 2 - 3 ) Km 1 ©»«T/H^Sg|54 

[0020] (2-4) mm^mGkmicj;'<)U&4: 1 

©H^»#T4tf^. 

[002 1 ] »m-f * >f-AjJDI©$*7*.BJi(T©* 

[0022] ( 1 ) -f^>tf-AflSWicJ:- 5 -Cf#6ni 
2 A * >9tP 2 *«-f««rj|iDI»©H5ttB«fttf 

i>. tnxaj©Ji$48!^*6flKi/. fln»Tj*i*ft 

[0 0 2 3] (2) *«-f^>f-AJiXi^3£S^ 
XgP©ll^^6ttlXg|5©ff$4#il»rL. JDIttT^l* 

*soa. **-r^>f-Ajnxi*aMm 

[0 0 2 4] (3) 1$gfH I 4-7 64 3 7-5f&$a{CPg^ 



(4) 

5 

Ag!as>-si>«-f -at* \£ 

-AKiSWSSSEEKfTt*. M£»*»e>ftixas©*3 

[0 02 5] 

^«*Bt»iM§i84©»ixmcB. Mraitfta 

wm-CdjO, LS I ©TOttBf*WK-S-*fc«6©J»HC 10 

[0 02 6 ] ft*©*^*>tf--AJSg(cJ:SjgjSm 
: H»HM3iTO©tni#ffi'CB. «^^^->^-A(cj; 
« 2 * -f * 2 &*HfcH»TllOI^«Wr 5 

2 &agf-cjjnxffi©JS3 fcffffiOTflllXfcTjS* 

©fCttLf. ^^tr-AOf-A^* 1 *^! 0 

0 n mfigr* 0 . »6n*2^Y*>«^2*«^H» 
©aiWfc-ftfVtf-ASfciUCifcjfr. B^±-CiE5i 20 
&JI3©ffi8r#Stl,< . K«fWJ©lS»EMt*«fi< 4*. 
«KY*>e-AT©IBSBJinXiSSK:tT5te». AO 

x»7^*ffisorj!iix-rs*3in*s. mwmvxomm 

-/*>t-At?BrffiflIX4tf5fctf)> 06 (c) KSVf 
©I3SB" h^miPh JDXfttC JPX»rffiBaiKC# L T 

stt&ffi*>6-fft-cL£5. «*.«, jjniffiMffi©fta 

#2 KHttl/t g»ffi©Sgp©ilii«:>FtO-C3 
iim«3©flMtCBW SB 1 0 0 nm©rtl««*DS. 
C©KSr-*£ffi9 (CCJraXg|5©fi*J@ffi© 1 0 0 n m 30 
fCilUdi^ ffi*©*|Sj«:J:-3-C3 «m©ai3t?B2 
OOnmOBfcKBOnmiftO. ?t* 1 i3< C itcfe 
S. 8I3 3jzmBLS I T^Xflij&OflSa^O/fES 
KffiS-TS. *fc. flIX»©iB*«2 0 0nm-CB. ttT- 
«OU^©iraJ!HBB&BBIE-C*>&. C^LfcftJXM 
©g^fiK#r*ftflORg4*j|i<f tr- AK J: S 
Hg#B?t!r\ L*>t±**6©ttK-Cffffi-r*CiB 
*5JttC*9» WRfffB«fflV©ftJV3«iEM(cmi'C 
*ftl,>A:«>. 9ilS?mmi«Wli^JimBfi< 
ftS. 40 
[ 0 0 2 7 ] *m^tf>e-ACCi5MX^tmilISs* 
7£**2WFBH**lrfl»r-r 0 < USB 

-Amitm+rndkmrngzizmctfitc®. «h©a 

H9IBB3~5««-C**©K»orW(F*j!lIil.*iK 
»SE». IIBfc4*>tf-AIWIttClB«ffilB* 

nffljt©^M*!iW4 o. 2 ~ 3 ®<Dmm*mx. him 
■cm% v - a snx©Kte*> e>**7 $ tosmb 
©1. 5*»&2tt£tt*. «^-f^>tr-ADnx4mT- 50 
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ftII©IB«:. 06 (a) . (b) fcmtJn^ KH© 

TB. WR»)!MBB»nmen f 'C*»). ^*>e-A(C 
iSISgSHtJt^TflnXgMffi©^ BiEBlKJWt?* 

s. (bo. j»x^©h^m. mBmiffi©afi* 

ftK^*ftfl»aiBJJ?3i»6©IHFriMB-r* C iB 
BUT* 0 . ffflMfraa©iE««;BWfP{f BT» & (,». 
HRft. WHIUIW*>e-2>toI**TSISK:B. 

[0028] **K-AMI««**«Ofc**4*> 

t-Aggtctenr. «m-r*>t-Aflnx©i^7*© 

^*>tt#«^*aWB0TI,»SiJteBt>4 
J:9 . **>*iBJWc*F«*J*oia6-cfc. *SK-f 

* > e- Ajnx^B -r * > tr- Ajgnttc £ o rasr h 

23cWJ L ©fc«>. *-T-K-AKJ:*2*«^«B*B-C 

^t, uniiMiitFWKBrfifi'. Jinx 

Wm<Dtc)to, JDIH©aB3EnSlK:»TS«SPBjE««:|f 
[0029] **MBB. ±E©«fc 5ftiWl*«fiB-rafc 

AK^stifcfcor. jSas-fPSWiffl^ojJnxffl© 

Jf 3 ^HWK*- $ - or«fi©Kf«3 SrSSblflK: 
*ffl"C*. JBcftii*«:j|)nx»©J»3©^-tt*«S»«: 

f - AggSVfifflm^ii^fflBTffism^fiX*^*!! 

[0 030] 

[fSg£flf&-fS/ti?>©^8] #f»UcJ:titf. fai$© 

bwb. ajWflmwiKBSwftms-ra*:*©^ 

*6^H3nS-Y^>t-AK*fL'r6 0fi~9 0&g 

a©ftS-cfrte2iim7^»^fflBrffl^4©tinig|5^{c 

[6j LTlBg 3 n»oMreajts^M{MraKiiiKi4«a 

iSbfcmT- 1;- Afcswr ufcm^- 1*- A©m?s» 

«3tiS. 

[003 1 ] **wccj:n«. fra©BWB. l«sB3Ba 
*^waww!(niim*H5rrati«©ifi»tc. 

e- A&e/mT- tr- a©m»ic j: o o fc 2 ^m7* 

mmmm^mmm -<*>e- A^gtc <£ ^ r ass 3 
[0032] *«wKj:ti«. nric©sm». jsam^ 



7 

^Mii-r^xgt. «B*aa-rawFK--A©«iiat 

tttffar4i8it*«r*ii3»i3©awi«i» 

[0 03 3] *&gitc i.txu, mftos&M, 

t*- Ar WRf b**&a#i &H**©inifiwc *f tr- a 
**ai-*iS4. ii^fflLfcWittK*^*KW© 

JJDX**7 **&ffl-f SXSi *MW *it#JS4 ©ftl 
[0 0 3 4] 

WE] iimbs i (Dmmnimmmmmtmftfmm 

9ffi£©flnamK. t-A®ft. t-AS-csniffi©e 
^©iigK^f- a*^ tr- Atc*t or 6 og~ 
9 0SSS©ftg-C35^(cM*fL. KHtaaojwt* 

*F-tr-A©&ffg*l*fflu jtatr-Ao^iSffia*? 
$ n/cffl(ca o /cspg-cum -f*>t:-AKj:») 

MT^T-r^.. 30 
[0 03 5] |f$q( 2 ©aWHMMraKffiKmtit 

A«wcj:ti«. tt«©iE©«EDMEii 

-AKJ:a2;fcmW©*?*R4!lt,. SSHi^&tCjib 
4. 

[0 03 6] »$£ 3 ©ajM'H^MIffiKffiMsFmS 

fig. ^«"HMftii(cj:«RnswR«iC»£-rsem« 

i^-Atcj:oT»cMWl«6»<u »i*U*>tf- 

A-cwif b* a«e>tt # 6 floxgBKmT- a £jts$* i . 

*©»!£- A©*SUt&ttfflU &mt,fc®j£ffiKS 
-JtloiBlWDftixafl-oiiSc^iHft^WffiO. c© 
WffiKSrJ*^a/»S©^«^aMR«|fflWHBKft* 

[0 03 7] f»^4©Sam^»^»rffi^^fi£ 
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t'-A«:j:^-CM«:||^(S«4»< U «JR-f*>t- 

t*ft£3$-r&ii7-t--A£*-£ u ftn»7j&** 
a. 

[0038] 

[fUkM] «T. 1 ©9&*?M)raKiefKtt 
ffiRMI«*-f *>K-A««©WW»*H 1 **JHLtt 
*«6BW!-rS. *XJk0ft*. aa*flW»«ffll*«©JB 

JM<om * «ga«K:*i jr-0 T^ft©!***/! <* * £ 

*tt«cfcitirs. M&tJtox*fctoiSB©Ji;*©£iH$# 

[0 03 9] iilI'ilMltliI^4 

i*Kgf sflnxg6 0i. inxseotcEBSftfeK 

X<DJf>&il 0i. -4*>mi 0*P6fS«3tt£-1'* 

>t-A i i {c^t-r^Q os©ftS-cs?l44 i ©Jrax 
»»{c*^-t- A2 l sniff brom 
^K2 0 4. KS^^OKftftLTEgStta^ifriB 

awraaofc*?-K-A©«aHi*ttw-r*i*ifl^a 

£ t-C©Sjam^UJS3 0 £ . ttlEtttK 1 £B£f 
*ffi«©ifitt«:iW4 l*Ht»«t5«:BBSti, *>-a-f 
t>t-Al lBKH&?-tf-A2 lCCtO^-f S2& 

*f 1 2 fcwKLTEWttaae-AWHWJffljecs 

4< tta©a»±-r4««*ai L-c©<gmEm®5 o 

[0040] mm i tt. mmbt^m^mxmtcj: 
rjnxg6 ortSBcc^si^n. H^t/fti^f- yna& 

>t-Al lRi>*S : f-f-A2 ll«tl?n7X^S 
«^ffl*KJ: 0*h*n©e-A©JB«lB«©«tt« 

^B^©s®m^^siaffl»rSi*f4^^ffi©ie5Sfi«i 

tHG<t©rattw*«wrs. 

[0041] ^ck:. m>m3Rv 4<Dm&mTm®Mm 

BfffiKHfl5BE»ffi©iaW»K-3t>'CBI2 a-S2 g&CX 
H3a.HB3h*#K&Ltt*»&W»TS. 

ssm-f ^8t^ffli*i4©finxffi©ji3 *ssw(c*- dr 
K:»nxgB©»i3 ©«&-tt*J8»K*iK-c# saam^-^ 

[0042] LS I ^-?^4 l±©^fih7>y^f If 

fM>»4 2©jaHK«K-Y*>K-ASaE*5l»tMW* 

^(c. ?tllW«:J:»)^-+>y4 3tff5. ft*. «fS 
{R/J\flt4 2 > y 4 3 ©/c«>© U-V—P -ity 
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mDOTSSK^K-rs. io 
[0 04 3 ] C©BS. iWKHiLTB. E2b{cjnTJ; 
Sfc. 9iim : HmKttffi(DKf44 l©WK*fcBa*r* 

^iBfarsKiBfcaaft^isjoftMWBB. rubs 

#&©«$ * > tr- AjDI©«H*Vh3 < "C* 4fc 
WtBl 00-200 /u m WW* S. jftgfcjfc 

[0 044] JJDXLfcLS I^9^*«jR-r*>bT-A 

•f&mxfhBt, Lsifj^ofljfB, axBfM^m 
% 4 t > tr - AUgrt a$©s-r-i£ 2 0 teat b r atierr £ 
J:5K:R5£*-S. M^t>t-A8»ct7^^S 

1, 8 2K:*m>f*>f-Ai i*nswu mm/fttt 

?&tfJg3 0£*tfibTte9. ft^«M8 2BIUR^ 30 

t©lijg^>t'-Ajjnxfc:|sgt,TB. $f 
m^s i©mi*ff9. rats 1 ©aixBaiwjcaR* 

WMx©ftgiffi«^iffi©^-H4£ifs«>£. 

[0 045 ] -|8Wttini*ttB. JHHME2 5-30 
kV. Ga-f*>t-A£fflt\ tr-A*ii620 00p 
AfiS-ca«iTS#Sa/jNgP4 2^6^tymlSn/ca 
■S-CftlXL. tt(,»-Ctr-A«j»40 0pAeKT«3e 

mm* 2 *»e 1 <i mUftfcttas rj»i-r $. »c, 40 
tr- A*a 1 0 0 p AeRr«3aR^»4 2 *stMMi 

irftiiu &&^t*-Am*££H-pA*lg©e-A 
-CjjnXffi©{±±tf£tT5„ fete. M-f^>t-Al 1 

aa»n«#r* 0 . Kfl*Htc*t itittc k- ami* 
cc£ c r 3 ~ 5 SfiSiSM i/ r tox^^f 5 . 

[0 046] {MI8 1 ©JJDX3S7&. ra«©*tttc J: 0 
*M8 2©»II*fT3. «*8 2©JDUC*ft>r. JOI 
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j^ffi*aats*^tt?*a&*?4*H]& 3 0 k j: 0 

[0047] A©ftH«EB 1 0 k VfcLhCCR 

£*£„ J/'jaXWI^. JDa«EE10liV6Lh-C*h 
aS^fcT-Attl ym©JIS4giSW£. <t-5T. C© 

st- f - AMittcj: 0 &am 3 0 rawtTtfUMU s n 

5. fete. ttffl»3 0 4l/TB. MS£rfttBafi©a 

A*ift©tt£tcJ: oT? r7f-* » ^tffett 
fflr**. t^fflS3 0(cEiiftiT5mE^m^t-A©m 
tkBtttt § ft & 2am* tr - a « ittcit: d r ®^ KKiS 

■f*. m^-A£03a. 3 b©J:5K:|5IHW©© 
ffl"C±T. fefiKftftU t©lffl©aae-AWfo&t* 
fflfSi. ft!ISI©J*3*a&-&ii&. i3c(c^J; 
5K, J&-fc8BBjWS6ft4. 03 e. 3f, R 

^3g{c^-ri^«:. axgp©jis*5^-fe»^. a 
©SMTWBSftfcJnuwww-tt. cnm©Jrax 

K*»W*«il!^*>e-A«tt^tt»ftfl»©»E-C« 

[0048] aatr-AtiMtti&ttttfttf 6Jftft4* 

>K-AjDIKJ:i)«W*8 2©j!ini*tT5. MT^©J» 

s^ii<&S{coftr23at-ASig*«ian-rs. tfcffl 
snsajat-ASiftoifjnK^to-a-rs-T- t*-A2 1 

©ftfiS«EE*a»WKTtf S 4 . a 3 h K*t J: 5 K. 

s^f-AcjijiiisfeT* 5 ^©^. aejtcjrajimE?: 
iSR-rftBjSja t?- AftftSttcc <t o -cjjnxs5©j?§ © 
»b*E«ncl«Eirc**. ^'J3>*t^©»^> ft*IW 

ftift- A 2 1 ©JJDjSmE* 3 k VOTSmcSS-T 
fttf. 3§jSt-Amiffi©fii-C5 00-1 0 0 0AmS© 

ffli»raai«ifc«©*ftfflL*ffi». am*7^i-r* 

[0049] fete. CCSjftST-tT-AlftffiOlgKB. 

AjH«Kj:or«^ra*«©2*«^i 2tH«-i-* 
K-f e- AJHWHir taaw^t- A«SI*wa#iiil 

[0050] tit. -f*>f-A^m^-t-A^©^ 
<■ fimffim® 5 0 ©#HCCt2#fiB&&IR£ 
fiBtffc*l»«. fi«E«i5 0«:E|]Jirj-S«EB. 

%k V~3 0 k Vgg©*m-f ^>f-A^ t-A 

L e V © 2 *«^©HiR»*#±*« S<fc^{C + S 

[0051] mm& i =Sr5fe{cftjx-rsai«cot»rB. 

9JIS-f-^ltiS3 0 tmi*illfiWM<DtttLWH8 1 K 

«s-T*>t-Ai i *jwwL-ci>awi"CB. m.-< 



(7) 

11 

*^*W«3 0flBOKiBOflIIfi«*ifeK3S7Si*. « 
S-f *>k-a©»SU:J->2W*IHS3 O(cA9 0c< i> 

^ 8 2 ©Jiaxg^-cst t- Amfi£s^tu j: ^ftnx 

[0052] i«*44 1 0»«f/ttS*aBB*[W#!C. 0 
2 g St^f J: 9 K. 3iMmMMRH<>r » J> » 8 0 fctt 

a. ®sm^i8aiK:j:oa»44 i©«jF»w*frs. 
iiiii»©BW*aiw«jHt©ff«ii/r-f*>5 

[0053] 

fMWE««« -f * > t - AsaacwiwcB 3 . 4 tats© 

s©tBS»rB*JiasT 5 c twz & twtiNjj&aak 
tHutrac cncc^o. j]Dia5©ii$© 

Hw«iE , c*3fc«E>. m^mvitmx^om^mttb 20 

o* * 5 0 n mfclTK-C* . JtoIW«rt©««£tt"C* 
&JM6M8*tfSC KfflKfH¥fiWc*(-»r 

UfcffAtf. *^U-#©JSIl!ttKIWtt<*aiitc*3 
©2®mT-»«^if4f^Wf A S. 
[0054] l|^2QSIXT«lftiKiiiK^ 

[Hffi©«*aawii] 

A * > f- A«B©HiSt?!l€:7n-r WtSfiXST* 4. 
[H2 a ] ^n©jKM^{R^KIINmi!K«S 

©HJfefllSrjjVrB-C&S. 

[02 b] #ffeW©a»1i^S&SiffliftEs**W^?£ 40 

[S2c] TmmtDWMttmMWKwsmrtis&im 

[H2 d ] $#PJJ©3§MS^SMKMI*M;fiS*£ 
©fy60J£^;-f0T&£. 

[02 e ] *A«©ajn^llkMffiWiiKtWJI»^ 

[02 f ] m^&mn^ftmmw&misfim 

C 0 2 g ] #ISi8©3§j§3^&gffiltfffitW«£ 50 
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©HM«*7Kr0-C2>£. 

[03 a] ^^©Sjfm^P^^fflWffisWsffPljJWS 
©HiSWI*7n-r0-C*5 o 

[03 b] *!6?3©jgjiSTII,ia^ffl»rffis«^fiWjS 

[03 c] *m$om.mnT§mmmmmm*ftmm 

[03 d] #2S!8©Siim^S&^BWffla*Wlj5WS 

©jaMiiSfc-rH-c**. 

[03 e ] *^<Dm&n*M$kmmmsmftm& 

[03 f ] *^^©SiSSi4iSS^ffl»rBS^fiS^ffi 
[03 g ] $#£iS©3jSlI^IiS&MfflKffilW«i£ 

[03 h ] ^mmom&m^m^mmwimum^mm 

[04 a] ^©Sia^ST^^fflKili^^fiE^* 

[04 b] mtnmmmi-mkmmMfmimiT&z 

[04 c] fif*©ffi^^iBSS^ffl»iffl5«4^fiE*-ffi?r 

[04 d ] ^©»s?-maraiBnBimfffit^£« 

inT0-C*^. 

[04 e ] m&ommm^wmmmwimftmtt* 
[04 f ] t»©^* : Hm«raKiiemf^t^£« 

7n-T0-C*S. 

[04 g ] m:om&mi-®®mm&wim<'Ei&mi: 

[05 a] ^©^VT-mflMKBSH^mSf: 
[05 b] ^©jBa*'WtMM9WiHeH4f^S«; 

[05 c] mmmm^mmm^mmMm^mi 
[05 d ] ^©aas^mRa^Kifimf¥ifi^£« 

[05 e ] m:<D&&n*mwt.mwimm< , tf$,iTmz 

[05 f ] {£«©ajBSf MftttfflttiBtmmK^« 

inT0-C£>£„ 

[05 g] fi£*©SJimT^^ffl»fffi^f4«^ffi?: 
TpTETcaS. 

[06] ftxvmMn+mmmmmfttf&mz™ 

•fiara*. 
10 -f*>^ 

20 &Hit 
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30 90«?tftli« 

40 m 
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[H2 f ] 



[03 e] 



1. 5mm 




43 A3 
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[05a] 
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